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(54) COMMUNICATION EQUIPMENT 

(57)Abstraot 

PROBLEM TO BE SOLVED: To minimize deterioration of transmission efficiency and 
iko tn t-ff ( !, - ssion nfirmation by storing the transmission 

priority of the 1st and 2nd type- information and then deciding and sending the 
transmission confirmation and a frame format consisting of the 1st. or 2nd type 
information based on the stored priority. 

SOLUTION: A protocol processing part 70 includes a sending confirmation transmission 
interval management part 70a, a sending confirmation transmission interval 
measurement part 70b and a constant interval progress notification part 70c in addition 
to the functions of protocol processing parts 31 and 32. A frame decision part 80 
decides one of thrae types of frame formats which are previously set based on the 
contents (the data, voice information and image information to be sent the presence 
or absence of occurrence of tli' s ngc iftrmaiiors, and the quantity of those data, 
voice information and image information} notified from the parts 70, 31 and 32 and also 
on the priority that is stored in a sending priority management part 80s. Then the 
decided frame format is notified to 3 multiplexing part 50. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of returning efficiently the 
confirmation of receipt to the data especially received about the communication device 
transmitted and received on real time in the transmission band which multiplexed the 
information on classification which is [ data / an image, voice, ] different, and was 
restricted, 
[0002] 

[A related technique] In recent years, the multimedia communication which transmits and 
receives voice, an image, and data is capturing the spotlight, and the various devices and 
software for it are developed. A video conference system, a TV phone, etc. are the typical 
example. These multimedia communication terminal must be transmitted and received in 
the transmission band to which voice, an image, and data were restricted (when using 
PUS, it is I circuit 32kbps). Here, the digital information (speech information, image 
information) showing voice or an image means the digital information of a different 
classift cation, for example, data are a program code etc. 

[0003] as an effective means to transmit and receive the multimedia information which 
contains voice, an image, data, etc. in the limited transmission band ~ ******** - there 
is the approach of multiplexing the information on classification on one frame, and 
communicating. For example, it is one of the approaches of multiplexing, transmitting 
and receiving the information on classification that recommendation ITU-T DRAFT 
RECOMMEN DATION H.223/ANNEX A (December 6, 1996) of ITU-T about the real- 
time communication link of voice, an image, and data also differs, on one frame. 
[<><! 4j!> in is he external v e^.\ showing an example at the time of realizing the 
system which multiplexes, transmits and receives voice, an image, and data on one frame 
according to the above-mentioned recommendation. This system consists of two sets of 
the complex terminals .100 and 200 using a PITS telephone. These complex terminals 100 
and 200 are equipped with the cameras 101 and 20 i for capturing an image, antennas 102 
and 202, the display screens 103 and 203, loudspeakers 104 and 204, microphones 105 
and 205., and a keypad 106, respectively. 

[0005] Voice and an image are transmitted in both directions, and signs that data are 
transmitted to a urn' directional (from a complex terminal 100 to a complex terminal 200) 
are shown by this Fig. Moreover, the frame structure shall be based on the 1st edition 
f Pi \hN) ot data v )in n ik \ io l specification PHS IMhRNt I \CCESS FORI M 
STANDARD which a PHS Internet access foatm specifies. That is, voice, an image, data, 
etc. are multiplexed on a 640-bit fixed-length frame, and are mapped, transmitted and 
received. 

|O00tij Dray is the functional block diagram showing the internal configuration of 

the above-mentioned complex terminals 100 and 200, The data I/O section 10 consists of 
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a keypad 106, a data arithmetic circuit; etc., and generates the data to transmit, or 
performs data proc - e ceived data. The voice-input/output section 11 

consists of loudspeakers 104 and 204, microphones 105 and 205, a voice codec, etc.. and 
generates the speech information which transmits, or carries out voice playback of the 
speech information which received. 

[0007] The image I/O section 12 consists of cameras 1.01 and 201, display screens 103 
and 203, an image codec, etc., and generates the image information which transmits, or 
carries out image reconstruction of the image information which received. The are 
recording sections 20-22 are buffers which memorize temporarily the data concerning 
transmission or reception, speech information, and image information, respectively 
temporarily. 

[0008] The protocol processing sections 30-32 perform the communications processing 
(processing which is equivalent to the upper layer from the physical layer) of a proper to 
data, speech information, and image information according to the protocol specified by 
the above-mentioned recommendation and the tel ecommunications standard, respecti vely 
When the data / speech information / image information which should transmit 
specifically occur as transmitting processing, that and its amount are notified to the frame 
decision section 40, or the transmit data / speech information / image information put on 
the are recording sections 20-22 temporarily are read, and after adding CRC and the 
sequence number for error detection correction to it, the multiplexing section 50 is passed. 
Moreover, after performing error detection correction based on CRC to which the 
received data / speech information / image information separated in the multiplexing 
section 50 were added by reception and there as reception, h stores in the are recording 
section 20 temporarily, or a resending demand is given to a communications partner. 
[0009] The frame decision section 40 opts for the format which uses for the next 
transmission the existence of generating of the data / speech information / image 
information which should transmit, and the advice about the amount out of the reception 
from each protocol processing sections 30-32, and the frame format of two or more 
classes defined beforehand, and notifies the result to the multiplexing section 50. 
I > Ox 1 5 Km d 1 ( b ) ai e di a \\ i ngs show i ng the tram e form at of the c lass of 

these plurality. 

[oo to] h s n< (a) s xavs the totmai which can transmit simultaneously the 
information on the classification of ail voice, images, and data, and drav\irg (b) shews 
the format which can transmit only voice and an image simultaneously. The format 
identifier which specifies the class of the frame format is contained in a header. The 
foi mat a show ninduiM: r lid) w hen the data which should be transmitted remained is 
used for the frame decision section 40, and when the data which should be transmitted do 
not remain, the format b show mi, , ^ ^ ' ( b) is used for it. In addition, in above- 
mentioned R223/.ANNEX V although it is necessary to make it unify between a 
complex terminal 100 and a complex terminal 200 about these formats, determining 
dynamically is also possible by carrying out a negotiation according to the procedure of 
111 1 -'! DRAi '1 RU OMMhNDAlioN H 245 publication. 

[001 .!] The multiplexing section 50 generates a frame by multiplexing each information 
processed in each protocol processing sections 30-32 according to the frame format for 
which the frame decision section 40 opted, and after it sends to the communications 
control section 60 or it divides a frame into speech information, image information, and 
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data by interpreting the header of the frame received by the communications control 
section 60, it distributes it to each protocol processing sections 30-32. 
[0012] The communications control section 60 consists of modulator and demodulator, 
an antenna 1 02, and 202 grades, after modulating the frame of the 640 bit length 
generated in the n section ^0 according to the communication procedure of 

PHS, wireless transmission is carried out, or after it receives the frame by which wireless 
transmission has been carried out and recovers from a communications partner, it is 
passed to the multiplexing section 50. The system transmitted and received in the 
transmission band to which the multimedia information which contains voice, an image, 
and data as mentioned above was restricted is built. 
[0013] 

[Probiem(s) to be Solved by the Invention] However, there are the following unsolved 
technical problems in the above-mentioned system. That is, when the above-mentioned 
data are data of the classification which does not permit a transmission error (i.e., when 
ad vice (confirmation of receipt; of (negative~aeknowiedge;NAK) must be returned to a 
transmitting side for whether it is that the receiving side received the data correctly 
(positive acknowledge: ACK)), the return method of the efficient confirmation of receipt 
in consideration of the effect (lowering of a substantial transmission speed) of the 
transmission efficiency on voice, an image, and each data is not yet proposed. 
[0014] Here, if it limits to the system which transmits and receives only the information 
on single classification instead of multimedia information, there is the conventional 
technique of avoiding decline in the transmission efficiency of data, by l owering the 
transmitting frequency of the confirmation of receipt. For example, when a transmitting 
side attaches a sequence number to data, bundles up continuously the data frame of two 
or more sequence numbers, and transmits and a receiving side returns the confirmation of 
receipt to the data of a mass of to a transmitting side, a transmitting side is the method of 
getting to know what data were mistaken and was transmitted to the receiving side there 
being nothing. 

[001 5] In the High level Data link Control (HDLC) procedure which is Japanese 
Industrial Standards, a transmitting side carries out continuous transmission of an 
outstanding number of the data frames defined beforehand, and, specifically, a receiving 
side returns the confirmation of receipt of data to a transmitting side by the RR command 
and RR response of supervisor}' format (however, in an HDLC procedure, the timing 
which transmits RR is not specified, except when there is a demand from a transmitting 
side.). 

[0016] In the system by which only the information on single classification is transmitted 
and received, these conventional technique is a technique of taking only the transmission 
efficiency of the information into consideration, and is not a technique which raises the 
transmission efficiency as the whole system in the system by which information with two 
or more another sorts, such as voice, an image, and data, is transmitted and received, 
taking the property of each information into consideration. That is, although the 
transmission efficiency of data becomes good in our having decided to give priority to the 
confirmation of receipt over speech iformaiioi rn iti on, and to only return 

it frequently since the transmitting side of data can obtain the confirmation of receipt 
eh t ransm i \>u<i f spet rmafion 5 if t r 1 n tti< o ills i d 

conversation with the real time nature accompanied by an image becomes difficult. 
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Reversely, by having enl r t i \ nfin tti on of receipt 

although the transmission speed of speech information or image, information is 
maintained reversely, the transmission efficiency of data fails and it only causes the 
trouble of a required program code not being transmitted. 

[00 i 7] Then, this invention is a communication device which is made in view of the 
above-mentioned point, and transmits and receives the information on two or more 
classification like an image, voice, data, etc., and it sets it as the 1st object to offer the 
communication device which can transmit the confirmation of receipt efficiently, taking 
into consideration the properties i real time nature etc.) of each information while it 
suppresses decline in the transmission efficiency of these information to the minimum, 
[00 i 8] Moreover, the 2nd object of this invention aims at offering the flexible 
communication device which can change the frequency where the confirmation of receipt 
is transmitted according to change of a communication link situati on. 
[0019] 

[Means for Solving the Problem] The 1st classification information for which this 
invention needs the confirmation of receipt in order to attain the above-mentioned object. 
Said 1st classification information is a communication device which multiplexes 
multimedia information including the 2nd classification information on a different class, 
and is transmitted and received per frame. A fixed period progress detection means to 
detect that a fixed period has passed after transmitting the confirmation of receipt, finally. 
After said detection is made, it has a confirmaiion-of-receipt transmitting means to 
transmit the frame containing the confirmation of receipt to the already received 1st 
classification information. The priority storage section which memorizes the priority 
concerning [ said confirmation-of-receipt transmitting means ] the transmission about the 
confirmation of receipt, the 1st classification information, and the 2nd classification 
information, The frame decision section which opts for the frame format which consists 
of at least one of the confirmation of receipt which should transmit according to the 
priority memorized by said priority storage section, the I st classification information, and 
the 2nd classification information, It is characterized by including the transmitting section 
which transmits a frame according to the frame format for which it opted. 
[0020] Even if it is the case where the confirmation of receipt needs to be transmitted 
continuously, these confirmation of receipt is transmitted at least by this in consideration 
of the priority about other information that spacing is kept and only a fixed period should 
be transmitted Therefore, while suppressing decline in the transmission efficiency of 
these information to the minimum, the communication device which transmits the 
confirmation of receipt efficiently is realized, taking into consideration the property of 
each information reflected in priority. 

[0021] Moreover, the side which receives data in the communication system which 
transmits and receives an image, voice, data, etc. on real time in the transmission band 
multiplexed and restricted with the function to manage the confirmation-of-receipt 
[ degree ] transmit timing used as criteria until it carries out transfer appearance since the 
confirmation of receipt of data is sent out last time It can have the function to manage the 
transmitting priority about the various exception information containing the confirmation 
of receipt, and can also consider as the configuration to which the two above-mentioned 
parameters (confi rm ati on-of-recei pt transmit timing and transmitting p oi ity ) are 
changed with the transmission quality, the amount of information which should be 
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transmitted. 

[0022] The flexible communication device with which the frequency where the 
confirmation of receipt Is transmitted by this according to change of a communication 
link situation is changed is realized. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestait of operation of the communication 
device concerning this invention is explained using a drawing. In addition, this 
communication device is a complex terminal using a PHS telephone, and, specifically, is 
common on the related technique mentioned above in the point which constitutes the 
PHS telephone com pi ex -terminal system shown in > nv w ! / \nd this system 
multiplexes, transmits and receives the data which do not permit voice, an image, and a 
transmission error according to above-mentioned ITU-T DRAFT RECOMMENDATION 
H.223/ ANNEX A on one frame, and that frame is made into the 640-bit fixed length 
according to the 1 st edition (PIAFS) of data communication specification FHS 
INTERNET ACCESS FORUM: STANDARD which a PHS Internet access forum 
specifies, 

(Gestait I of operation) The complex terminals 1 10 and 210 concerning the gestait I of 
operation are explained first. 

[0024] The complex terminals 1 10 and 210 concerning the gestait 1 of operation are 
characterized by having both the function to manage transmitting spacing of the 
confirmation of receipt, and the function to manage the priority at the time of transmitting 
the information accouimg to \ atious k\ * \ the functional block diagram 

showing the configuration of the PHS telephone complex terminals 1 10 and 210 
concerning the operation gestait I . The component which is common on the related 
technique which this Fig. corresponds to drawi ng IS in the related technique mentioned 
above, and was mentioned above is the block surrounded as the continuous line, and 
attaches the same sign. A different, component from the related technique mentioned 
above is the block surrounded by the dotted line. 

[0025] Complex terminals 110 and 210 consist of the protocol processing sections 3 1 and 
32, the frame decision sections 80, the multiplexing sections 50, and the communications 
control sections 60 for the data I/O section 10, the voice-input/output section 1 1 , the 
image I/O section 1 2, the protocol processing section 70 of the for the are recording 
sections 20-22 and for data temporarily, the object for voice, and images. In addition to 
the function with which the protocol processing section 30 in the related technique 
mentioned above is equipped, the protocol processing section 70 is equipped with 
confrrmation-of-receipt transm tting spacing si tnagement Department 70a, confirmation- 
of-receipt transmitting spacing test-section 70b, and advice section of fixed spacing 
progress 70c. Similarly, in addition to the function with which the frame decision section 
40 in the related technique mentioned above is equipped, the frame decision section 80 is 
equipped with transmitting priority Management Department 80a, Hereafter, it explains 
focusing on a point of difference with the configuration in the related technique 
mentioned above. 

26 Confirmation-of~receipt transmi i * gement Department 70a 

memorizes criteria spacing after consisting of RAM etc. and transmitting the 
confirmation of receipt to the received data last time until it. transmits next time. Here, 
criteria spa i onsists of two parameters which specify the minimum transmitti ng 
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spacing of the confirmation of receipt i.e., criteria classification (distinction of whether it. 
is based on the number of the frame in which data were contained, or to be based on 
elapsed time after transmitting last time until it transmits next time) and a basis (the 
number or its elapsed time). With the gestait of this operation, confirmation-of-receipt 
transmitting spacing Management Department 70a remembers a basis "5" to be criteria 
classification "a frame" as initial value. This means what "the following confirmation of 
receipt is not transmitted for until it receives at least five frames in which data were 
contained." 

[0027] Confirmation-of-receipt transmitting spacing test-section 70b consists of a counter, 
a timer, etc., and measures spaci i ' transmitti the con tion of receipt last time. 
W hen the confirmation of receipt created in the protocol processing section 70 is 
specifically transmitted, an interna! counter and an internal timer are reset (when reading 
appearance is carried out to the multiplexing section 50), and renewal of record of the 
elapsed time from the reset is carried out per ms at the same time it carries out renewal of 
record of the number of the frame in which it is the frame received after thai and data 
were contained at a counter. 

[0028] Advice section of fixed spacing progress 70c is monitoring continuously whether 
it having been in agreement or having exceeded with criteria spacing the counter of 
confirmation-of-receipt transmitting spacing test-section 70b and the value of a timer 
were remembered to be by confirmation-of-receipt transmitting spacing Management 
Department. 70a, and if it detects that criteria spacing which confirmation-of-receipt 
transmitting spacing Management Department 70a memorizes passed, it will notify the 
purport which the confirmation of receipt which should transmit generated to the frame 
decision section 80. For example, when the above-mentioned criteria classification "a 
frame" and a basis "5" are memorized by confirmation-of-receipt transmitting spacing 
Management Department 70a, advice section of fixed spacing progress 70c notifies the 
purport which the confirmation of receipt which should transmit generated to the frame 
decision section 80, when the counted value of confirmation-of-receipt transmitting 
spacing test-section 70b amounts to "5." 

[0029] Transmitting priority Management Department 80a consists of RAM etc., and 
memorizes the priority of the transmission about four kinds of information, i.e.. data, 
speech information, image information, and the confirmation of receipt. Specifi cally, 
order called speech information, data, the confirmation of receipt, and image information 
is memorized as initial value from the one where a priority is higher. The frame decision 
section 80 determines one out of three kinds of frame formats defined beforehand 
according to the content (the existence of generating of the data/ speech information / 
image information / confirmation of receipt which should transmit, and amount of its data 
/ speech information / image information) notified from the protocol processing sections 
70, 30, and 3 1, and the priority memorized by transmitting priority Management 
Department 80a, and notifies the result to the multiplexing section 50. As long as it 
remains with either the data / speech information / image information / confirmation of 
receipt not transmitted which should transmit, the frame decision section 80 is repeated 
whenever the decision and advice are transmitted to one frame. Transmission of a frame 
is repeated until non-transmitted data / speech information / image information / 
confirmation of receipt are lost by this. 

[0030] Draw ing 2 (a) - (c) is drawing showing these three kinds of frame formats. The 
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format c (format which transmits simultaneously voice, an image, and three kinds of 
information on the continuation of receipt) which was used with the related technique 
mentioned ahose and \\hi>_h in sho s i i ? k 1 othei tha i mo Kinds of formats 

f df -\ ri ? (a) and drawmg.2 th))is newly added. 

[003 1] D * \v si s l k decision flow of the frame format by the frame decision 
section 80. When having received advice of the purport which the data which should be 
transmitted from the protocol process i i sectit n ?0 ha> e generated, Format a is used for 
the frame decision section 80 until it finishes transmitting all the data (step S300). On the 
other hand, when there are no data which should be transmitted, when having received 
advice of the purport which the confirmation of receipt which should transmit from 
advice section of fixed spacing progress 70c has generated, Format c is adopted (steps 
S301 and S303), and Format b is adopted when having not received the advice (steps 
S301 and S304). 

[0032] In addition, not judging the existence of the speech information which should 
transmit in this Fig. The priority of image information of not. judging the existence of the 
image information which is because the same quantity of speech information is contained 
in the three above-mentioned kinds of any format, and should transmit that the real time 
nature of voice communication should be secured is the lowest, And it is because [ even 
if it i s the case where neither the data and the continuation of receipt which should 
transmit, nor image information is generated J the format b which contains image 
information as a default i s adopted. Moreover, the existence (step S300) of data is 
previously judged rather than the existence (step S301) of the confirmation of receipt 
because the priority memorized by transmitting priority Management Department. 80a 
was followed. 

[0033] Next, actuation in case the complex terminals 1 10 and 210 constituted as 
mentioned above communicate is explained. In addition, like the case of the related 
technique mentioned above, a complex terminal i 10 shall transmit data, speech 
information, and image information to a complex terminal 210, and, on the other hand, a 
complex terminal 210 shall transmit the confirmation of receipt, speech information, and 
image information to a complex terminal 1 10. 

["(>4j!> i is the sequenc diagram showing i exchange of the ram centering 
on actuation with the complex terminal 210 which is the side which receives data. 
According to this Fig., it explains centering on the place which relates to transmission of 
the confirmation of receipt about actuation of a complex terminal 210. Drawing 4 is the 
sequence diagram showing an exchange of the frame centering on actuation with the 
complex terminal 210 which is the side which receives data. According to this Fig., it 
explains centering on the place which relates to transmission of the confirmation of 
receipt about actuation of a complex terminal 210. 

[0035] In addition, in this Fig., ten frames 400 on a par with a left column show the 
receiving frame sent from a complex terminal 1 10 to time series, and, on the other hand, 
the nine-piece frame 402 on a par with a right column shows the transmitting frame 
which this complex terminal 210 transmitted to time series. Moreover, the time-axis 401 
shown in the center shows the timing to which this complex terminal 2 1 0 transmits and 
receives a frame. 

[0036] Moreover, the notation in each frame (H, A, D (n), V, D («*)) corresponds to the 
classification of each information shown in drawing 2 (a) - (c). In addition, n in Notation 
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D (n) is a sequence number which the protocol processing section 70 adds, and is for 
managing pe i 1 ike and data are transmitted that there is nothing. Moreover, 
Notation D (n*) is the confirmation of receipt to the data to the al ready received data D 
(n-1), and shows the purport which is ready for receiving the following data D (n) 
simultaneously. 

[0037] Suppose that the confirmation of receipt D (1 *) to the data D (0) which the 
complex terminal 210 received was now transmitted in time of day tl To this 
transmission and coincidence, confirmation-of-receipt transmitting spacing test-section 
70b starts measurement of spacing until it next transmits the confirmation of receipt. 
Confirmation-of-receipt transmitting spacing test-section 70b resets an internal counter 
and an internal timer, and specifically, it carries out renewal of record of the elapsed time 
from the reset per ms at the same time it carries out renewal of record of the number of 
the frame in which it is the frame received after that and data were contained at a counter. 
This measurement is continued until reading appearance of the confirmation of receipt 
specifically created in the protocol processing section 70 until the confirmation of receipt 
was transmitted next is carried out to the multiplexing section 50. 
[0038] In time of day t.2-t3, since the information which should be transmitted is only 
speech information and image information, a complex terminal 210 transmits four frames 
by the format b shown in <lu u ng J <b) to a complex terminal 1 10. In time of day t3 f 
since the counted value of confinnation-of-receipi transmitting spacing test-section 70b is 
set to "5", it notifies that detected that the basis "5" of advice section of fixed spacing 
progress 70c memorized by the counted value "5" and confirmation-of-receipt 
transmitting spacing Management Department 70a corresponded, and the confirmation of 
receipt which should transmit occurred to the frame decision section 80, And the protocol 
processing section 70 creates the confirmation of receipt D (6*) which is frame data for it, 
adds a CRC bit to the confirmation of receipt D (6*) further, and makes transmitting 
preparations of the confirmation of receipt. 

[0039] The advice from advice section of fixed spacing progress 70c the carrier beam 
frame decision section 80 The speech information which should transmit although the 
data fit is un -transmitting) which should be transmitted are not generated in time of day 
t3, the format c shown in i >•> »« k> according to the decision flow shown in above- 
mentioned o e > v - >\ that image information and the confirmation of receipt have 
occurred (be) and referring to the priority memorized by transmitting priority 
Management: Department 80a should be adopted — ** - it determines. 
[0040] Consequently., a complex terminal 210 transmits the frame containing the 
confirmation of receipt D (6*) which shows the purport that Data D (I) - D (5) have been 
received correctly to a complex terminal HOimmedh e . met time of day t3. If this 
confirmation of receipt D (6*) is transmitted, while confirmation-of-receipt transmitting 
spacing test-section 70b will reset an internal counter and an internal timer and starting 
measurement of transmitting spacing again, advice section of fixed spacing progress 70c 
supervises whether with the progress criteria the value of that counter and a timer was 
remembered to be by confirmation-of-receipt transmitting spacing Management 
Department 70a, it was in agreement or exceeded. Thus, whenever a complex terminal 
21 0 receives the frame containing five data, it repeats actuation of answering a 
communications partner in the one confirmation of receipt. 

[004 1 ] According to this operation gestalt, as mentioned above, sequence attachment and 
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error detection of data transmission, Means 70a-70c to manage criteria spacing for 
transmitting the confirmation of receipt of data intermittently in the protocol processing 
section 70 which resends data are established. By having prepared means 80a which 
manages the priority of (the data / speech information / image information / confirmation 
of receipt) for every informational classification which transmits in the frame decision 
section 80 which opts for a format of the multiplexing frame to transmit A letter can be 
answered in the confirmation of receipt to the received data, without lowering the 
transmission efficiency of speech information or image information (information other 
than data). That is, it not only decreases the transmitting frequency of the confirmation of 
receipt, but the transmission control of the confirmation of receipt in consideration of the 
pnority for even' informational classification which transmits is performed. 
[0042] In addition, in such a case, this invention is not limited although premised on the 
data which should be transmitted in a complex terminal 210 not being generated with the 
gestalt of the above-mentioned implementation. For example, in the time of day O of the 
gestalt of the above-mentioned implementation, when the data which should be 
transmitted are generated. Format a will be adopted until all the data are transmitted, and 
there is no guarantee to which the confirmation of receipt D (6*) is not necessarily 
transmitted immediately after time of day t >. Therefore, what is necessary is just to create 
the protocol processing section 70, updating the confirmation of receipt D corresponding 
to the counted value n (n*), since it counts up without resetting the content of 
confinnation-of-receipt transmitting spacing test-section 70b when the created 
confirmation of receipt D (6*) is not transmitted. Even if it is the case where the 
confirmation of receipt is not transmitted immediately after reaching criteria spacing, the 
confirmation of receipt to the data received by just before will always be prepared by this, 
and it will be transmitted. 

[0043] Moreover, as long as it is the case where the data transmitted to a complex 
terminal 1 10 from a complex terminal 210 are generated frequently, the ntle of always 
making transmit data and the confirmation of receipt into a pair, and transmitting by 
giving the confirmation of receipt to every one frame (data frame) may be established so 
that it may be specified for an HDLC procedure. For example, the format which included 
the confirmation of receipt in the data of Format a when the data which should be 
transmitted were generated is adopted, and when the data which should be transmitted are 
not generated, it can also combine so that the procedure in this operation gestalt may be 
taken By this, the send efficiency of data and the confirmation of receipt improves. 
[0044] Furthermore, when a transmission error occurs to the data which transmit and 
receive, an efficient data-transmission method can establish, maintaining a data quality 
by performing the resendin ) sed on ie < - cedure (for 

example, GOBACKN which is the procedure "which resends all after the frame which 
the transmission error generated" and SelectiveRepeat which is the procedure "which 
resends only the frame which the transmission error generated"), when a transmission 
error occurs. 

[0045] moreover - although transmitting priority Management Department 80a was 
made to provide in the frame decision section 80 in this operation gestalt — the protocol 
processing sections 70 and 30 -- and in 31, it is alike, respectively, and it may be made to 
provide, and the frame decision section 80 may access these and may determine a 
transmitting frame. 
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(Gesta)t 2 of operation) Next the complex terminals 1 20 and .220 concerning the gestalt 2 
of operation are explained. 

[0046] The complex terminals 120 and 220 concerning the gestalt 2 of operation are 
characterized by changing the priority which transmits die confirmation of receipt and 
making it high, when the timing which transmits the confirmation of receipt is delayed 
for a schedule. Drawing 5 is the functional block diagram showing the configuration of 
the PHS telephone complex terminals 120 and 220 concerning die operation gestalt 2. 
[0047] The points which are different from the operation gestalt 1 are that 70d of advice 
sections of confirmation-of-receipt transmitting delay is added to the protocol processing 
section 70, and that transmitting priority modification section 80b is added to the frame 
decision section 80. The explanation about the components 10-12 which are common in 
the operation gestalt 1 , 20-22, 3 1 , 32, 70, 70a~70e, and 80, 80a, 50 and 60 is omitted 
[0048] 70d of advice sections of confirmation-of-receipt transmitting delay has the 
function which notifies the degree (the amount of delay) of delay from said criteria 

i decision section 80, when the confirmation of receipt is not 
transmitted immediately after only criteria spacing which confirmation-of-receipt 
transmitting spacing Management Department 70a memorizes passes, but it was late and 
is transmitted. A difference with the basis memorized by the value and confirmation-of- 
receipt transmitting spacing Management Department 70a whenever it specifically 
supervised the value corresponding to the criteria classification memorized by 
confirmation-of-receipt transmitting spacing Management Department 70a among the 
counter of confirmation -of-receipt transmitting spacing test-section 70b and the value of 
a timer and the value was updated is computed, and it notifies to transmitting priority 
modification section 80b by making it into the amount of delay. 
[0049] With this operation gestalt, since criteria classification "a frame" and a basts "5" 
are memorized by confirmation-of-receipt transmitting spacing Management Department 
70a as criteria spacing, for example, when the counted value of confirmation-of-receipt 
transmitting spacing test- section 70b is set to "6", the difference "1 " is notified, and when 
counted value is set to "8", the difference "3" is notified. Transmitting priority 
modification section 80b changes the priority memorized by transmitting priority 
Management Department 80a according to the amount of delay notified from 70d of 
advice sections of confirmation-of-receipt transmittin del i sn g priori t\ 
modification section 80b reads the basis beforehand memorized by confirmation-of- 
receipt transmitting spacing Management Department 70a, and specifically, it changes it 
so that only one may become high about the priority about data and the confirmation of 
receipt, whenever the amount of delay notified from 70d of advice sections of 
confinnation-of-receipi transmuting delay exceeds the one half of the basis. With this 
operation gestalt, the priority memorized by transmitting priority Management 
Department 80a whenever the amount of delay notified from 70d of advice sections of 
confirmation-of-receipt transmitting delay becomes 3, 5, 8, and .., since the one half of 
the basis memorized by confirmation-of-receipt transmitting spacing Management 
Department 70a is "2.5" is read, and ranking is updated so that only one priority may 
become high about two kinds of information, data and the confirmation of receipt. 
[0050] In addition, when the priority of data or the confirmation of receipt turns into 
highest ranking as a result of modification, updating beyond it is not performed. 
Moreover, when the confirmation of receipt is transmitted, early priority is returned to 
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transmitting priority Management Department 80a thai the modification till then should 
be reset. Next, actuation in case the complex terminals 120 and 220 constituted as 
mentioned above communicate is explained. 

[0051 j Drawing 6 is the sequence diagram showing an exchange of the frame centering 
on actuation with the complex terminal 220 which is the side which receives data. This 
Fig. is drawing corresponding to d rawing 4 in the operation gestalt 1 . A complex terminal 

i- i al 220 like the case of the ( estalt 1 In addition 

data, Speech information and image information are transmitted and, on the other hand, a 
complex terminal 220 receives a complex terminal 120. The confirmation of receipt. 
Make the frame format which shall transmit speech i iform ttion and image information 
and the frame decision section 80 adopts into three kinds shown in drawmg, 2 (a) - 
aaww\g 2 (c) and let criteria spacing memorised by confirmation-of receipt transmuting 
spacing Management Department 70a he criteria classification !1 a frame" and criteria 
spacing "5." However, it is different from the operation gestalt I, and as shown in the line 
of the time of day 11 45 o +N - * n let eaily pnorit) memorized by transmitting 
priority Management Department 80a be speech information, image information, data, 
and the confirmation of receipt from the one where a priority is higher. 
[0052] Drawing 7 is drawing showing the content of storage of transmitting priority 
Management Department 80a in each time of day shown in drawing. 6 {priority), and is 
drawing showing signs that priority is changed by transmitting priority modification 
section 80b. Suppose that the confirmation of receipt D (1 *) to the data D (0) which the 
complex terminal 220 received was now transmitted like the case of the operation gestalt 
1 in time of day tl. 

[0053] Since transmitting priority modification section 80b resets the content (priority ) of 
transmitting priority Management Department 80a immediately after this, priority serves 
as order shown in the line of the lime of day tl45 of drawing. 7 . Consequently, the frame 
decision section 80 opts for a format of a transmitting frame according to the decision 
fl ow shown in drawing 8 . Drawing 8 is drawing showing the decision flow of the frame 
format in the priority shown in the line of the time of da> i 1 -i5 of drawing " 
[0054] It judges whether the frame decision section 80 has some which should transmit at 
the event in order of image information, data, and the confirmation of receipt and in a 
certain case, when Formats b, a, and c are adopted and there are no all, Format b is 
adopted as a default, respectively. In addition, in this decision flow, the existence of the 
speech information which should transmit is not judged because the same quantity of 
speech information is contained in any format, and it has judged in order of image 
information, data, and the confirmation of receipt because the priority memorized by 
transmitting priority modification section 80b was followed 
[0055] Thus, in time of day t2~t3, since only the speech information and image 
information which should transmit to this complex terminal 220 have occurred, the frame 
decision section 80 determines that it will adopt Format b (steps S3 10 and S3 13), and a 
complex terminal 220 transmits the frame of four formats b. In time of day t3, like the 
case of the operation gestalt 1, advice section of fixed spacing progress 70c prepares the 
protocol processing section 70 for creating the confirmation of receipt D (6*), and 
transmitting while notifying that confirmation-of-receipt transmitting criteria spacing 
passed in the frame decision section 80 (namely, confirmation-of-receipt Request to 
Send). It means that the confirmation of receipt which should transmit in this time of day 
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t.3 by this had occurred. 

[0056] However, the frame decision section 80 determines that it will adopt Format b, in 
order to follow the decision flow shown in draw? s ^ Ihesefoit the cot iition that on!> 
speech i nformation and image information are transmitted and the confirmation of receipt 
is not transmute 1 ill then (time of day t2-t3 } will continue (time of day t3-t5). in 
time of day t4, the protocol processing section 70 received the frame which contains the 
new data D (6) while the confirmation of receipt D (6*) which was bein pi epared has 
not been transmitted - since things are got to know, the confirmation of receipt D (6*) 
which became old is canceled, and the confirmation of receipt D (7* ) is newly created 
and prepared. Furthermore, 70d of advice sections of con firm ation~o.f-recei pt transmitting 
delay is notified to transmitting priority modification section SOb by making into the 
amount of delay a difference " 1 " with the basis "5" memorized by the counted value "6" 
of confirmation-of-receipt transmitting spacing test-section 70b, and confirmation-of- 
receipt transmitting spacing Management Department 70a. The threshold "2.5" to which 
carrier beam transmitting priority modification section SOb has remembered the advice 
beforehand to be the amount of delay "1" is compared. Consequently, since the amount of 
delay has not reached a threshold, transmitting priority modification section SOb is 
maintained as it is, without changing the content of transmitting priority Management 
Department 80a. 

[0057] However, in time of day t5, since 70d of advice sections of confirmation-of- 
receipt transmitting delay notifies the amount of delay "3" to transmitting priority 
modification section SOb, the amount of delay "3" judges that advice is over a threshol d 
"2,5", and carrier beam transmitting priority modification section SOb updates the content 
of storage, of transmitting priority Management Department SOa, That is, it changes into 
the new priority (priority shown at the time of day t5-to of c a w jng 7 ) which advanced 
only one ranking about data and the confirmation of receipt from the priori ty til l then. 
[0058] This new priority is the same as the priority in the operation gestalt I, 
consequently the frame decision section 80 specifies a format of a transmitting frame 
according to the decision flow shown in drawing, 3 . Therefore, in time of day 15, 
although what should transmit is speech information, image information, and the 
confirmation of receipt, the frame decision section SO determines the fol lowing 
transmitting frame as Format c according to the decision flow of drawing. 3 
[0059] Consequently, in time of day t<3, the frame by the format c containing the 
confirmation of receipt D (9*) which the protocol processing section 70 was preparing 
immediately before is transmitted to a complex terminal 120. As mentioned above, 
according to this operation gestalt, the communication device and communication system 
which established the decision rule about the transmit timing of the following 
confirmation of recei pt are realized. 

[0060] - Transmit the confirmation of receipt to timing with little amount of information 
other than data after criteria spacing progress. However, the transmitting priority of the 
confirmation of receipt is set up low. 

~ There is always many amount of information other than data after criteria spacing 
progress, when the timing which transmits the confirmation of receipt is not found, by the 
delay degree from criteria spacing, a transmitting priority can be < I d rising) and 
the confirmation of receipt can be transmitted. 

[0061] That is, according to the operation gestalt 2, 70d of advice sections of 
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confirm ati on~of -recei pt transmitting delay is prepared in the protocol processing section 
70 B\ pie I . 1 priority modification section 80b in the frame decision 

section 80, and determining the timing which changes a transmitting priority and 
transmits the confirmation of receipt by the confinnatioii-of-receipt transmitting delay 
degree from criteria spacing which transmits the confirmation of receipt The 
confirmation of receipt can be effectively transmitted about the information on 
classification other than data using timing with few amounts which should be transmitted. 
(Gestalt 3 of operation) Next, the complex terminals 130 and 230 concerning the gestalt 3 
of operation are explained. 

i ( lion ate 

characterized by changing the priority which transmits the confirmation of receipt and 
making it low, when the need of resending an image occurs Drawing 9 is the functional 
block diagram showing the configuration of the PHS telephone complex terminals 130 
and 230 concerning the operation gestalt 3. The points which are different from the 
( I h o i t • ire havi g the protocol processing section 71 which replaces the 
complex terminals 130 and 230 of this operation gestalt with the protocol processing 
section 32 of the operation gestalt 1, and has image information resending Management 
Department 71a, and that transmitting priority modification section 80b is added to the 
frame decision section 80. The explanation about the components 10-12 which are 
common in the operation gestalt ?., 20-22, 31, 70, 70a-70c, and 80, 80a, 50 and 60 is 
omitted. 

[0063] Image information resending Management Department 7 la judges the existence 
of the image information resent to a complex terminal 130, or when there is image 
information to resend, it determines and memorizes the resending frame length, or it has 
the function which notifies the purport which the image information further resent to the 
frame decision section 80 generated. Whether the demand of the purport which resends 
image information to the received frame is included judges, and when contained, 
specifically, the amount of information (resending frame length) specified with the 
demand is detected further. 

[0064] Transmitting priority modification section 80b has the function to change the 
transmitting priority remembered that image information is transmitted preferentially by 
transmitting priority Management Department 80a until advice of the purport which the 
image information resent from image information resending Management Department 
71a generated is transmitted to the image information at the time of a carrier beam. After 
the image information which makes low only one priority about data and the 
confirmation of receipt, and is resent is transmitted by rewriting the priority carrier beam 
transmitting priority modification section 80b was remembered to be by transmitting 
priority Management Department 80a in the advice, specifically, it returns to the priority 
before modification. 

[0065] Next, actuation in case the complex terminals 130 and 230 constituted as 
mentioned above communicate is explain d is the sequence diagram 

showing an exchange of the frame centering on actuation with the complex terminal 230 
which is the side which receives data This Fig is drawii c< esponc n 
the operation gestalt I . 

[0066] In addition, the notation "V**" used in this Fig, means the image information to 
resend. Moreover, the early priority memorized by transmitting priority Management 
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Department 80a of this operation gestalt is as being shown in the line of the time of day 
ti-t3 of drawing I! . and is the same as the priority in the operation gestalt 1. In addition, 
criteria spacing memorized by an informational classification and confirm ati on -of~receipt 

transmitting t f ent Department 70a which are transmitted and received 

presupposes that it is the same as the case of the operation gestalt 1 . 
S 0007 1 Drawing 1.1 is drawing showing the content of storage of transmitting priority 
Management Department SOa in each time of day shown m U .i - • So (priority), and is 
drawing explaining signs that priority is changed by transmitting priority modification 
section 80b. In time of day tl-t3, this complex terminal 230 carries out the same actuation 
as the case of the operation gestalt 1 

[0068] Two events happen in time of day t3. One is the same as the case of the operation 
gestalt 1, and it is generating of the confirmation of receipt D (6*) which should transmit. 
That is, advice section of fixed spacing progress 70c notifies the purport that the counted 
value of confirmation -of-receipt transmitting spacing test-section 70b reached criteria 
spacing of confirm aiion-of-receipt transmitting spacing Management Department 70a to 
the frame decision section 80. 

[0069] Another is generating of image information V** which should be resent. That is, 
suppose that the demand of the purport which resends the last image information for one 
frame into the frame received in this time of day t3 was included. Therefore, image 
information resending Management Department 71a notifies the purport which the image 
information which should be resent to the frame decision section 80 generated. The 
priority transmitting priority modification section 80b was first remembered to be by 
transmitting priority Management Department 80a in the carrier beam frame decision 
section 80 based on the advice from image information resending Management 
Department 7 la in the above two advice is changed. Specifically, only one priority about 
data and the confirmation of receipt is made low. Consequently, priority becomes as it is 
shown in the line of the time of day t3-t4 of drawing. ...!..! . 

[0070] Then, the frame decision section 80 is referring to the priority memorized by an 
informational classification (the speech information, image information, and confirmation 
of receipt) and transmitting priority Management Department SOa which should transmit, 
and determines the following transmitting frame as format b according to the decision 
How shown in d.rawj.ug.8 In addition, it is because the priority (priority shown in the line 
of the time of day t3-t4 of drawing 1 1 ) of adopting the decision flow of drawing 8 
acquired by the above-mentioned modification is the same as that of what was shown in 
the line of the time of day t J -t 5 of drawing. 7 in the operation gestalt 2. 
[0071] Thus, the frame by the format b which contains playback image information V**, 
without including the confirmation of receipt D (6*) immediately after time of day O is 
transmitted. In time of day t4, since transmuting priority modification section. 80b gets to 
know that image information V** which should be resent was transmitted, it is returned 
to the original priority (priority shown in the time of day t4 of drawmg...!..!. - a line) by 
changing the content of storage of transmitting priority Management Department 80a, 
[0072] And the frame decision section 80 determines the following transmitting frame as 
Format c according to the decision fiov\ ol ' ti that what should transmit is 

speech information, image information, and the confirmation of receipt D (7*), and the 
priority memorized by transmitting priority Management Department 80a. Consequently, 
in time of day i5, the frame by the format c containing the confirmati on of receipt. D (7*) 
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which the protocol processing section 70 was preparing immediately before is transmitted 
to a complex terminal 120. 

[0073] As mentioned above, according to this operation gestalt, the communication 
device and communication system which established the transmit timing decision rule of 
the following confirmation of receipt are realized. 

- When there is strong image information of real time nature to resend, raise the priority 
of the image information resent rather than the confirmation of receipt of data. 
That is, according to the operation gestalt 3, the confirmation of receipt of data can be 
efficiently transm ed b\ in i ge information rest M nagement 

Department 71a in the protocol processing section 71, and changing the confirmation of 
receipt of data, and the priority of image information to resend, when there is image 
information which prepares and resends transmitting priority modification section SOb to 
the frame decision section 80, without losing real time nature. 

[0074] In addition, although image information resending Management Department 71a 
which notifies the purport winch the image information to resend generated was made to 
provide in the protocol processing section 71 for image information, the protocol section 
for speech information or information voice and other than an image may be made to 
possess in the operation gestalt 3. 

(Gestalt 4 of operation) Next, the complex terminals 140 and 240 concerning the gestalt 4 
of operation are explained. 

[0075] The complex terminals 140 and 240 concerning the gestalt 4 of operation are 
characterized by changing the priority which transmits the confirmation of receipt 
according to the transmission qwah:\ « ' , • ■ ■ ; I 2 is the functional block diagram 

showing the configuration of the PHS telephone complex terminals 140 and 240 
concerning the operation gestalt 4. The points which are different from the operation 
gestalt I are that advice section of the transmission quality 70e is added to the protocol 
processing section 70, and that transmitting priority modification section SOb is added to 
the frame decision section 80. The explanation about the components 10-12 which are 
common in the operation gestalt 1, 20-22, 31, 32, 70, 70a-70c, and 80, 80a, 50 and 60 is 
omitted. 

[0076] Advice section of the transmission quality 70e computes the rate of reception of 
the error frame per unit, time amount (transmission error incidence rate), and has the 
function notified to the frame decision section 80 by making the result into the 
transmission quality. It is referring to CRC specifically contained in the received frame, 
and it judge ; < u it lei the transmission error has arisen on the received frame (is it an 
error frame or not 9 ), and the ratio of the error frame occupied on all the frames received 
to unit time amount is repeated as a transmission error incidence rate, and is computed. 
[0077] Transmitting priority modification section SOb has the function to change the 
priority memorized by transmitting priority Management Department 80a with the 
transmi ssion quality notified from advice section of the transmission quality 70e. As 
compared with the threshold "0.001%" which the transmission error incidence rate 
notified from advice section of the transmission quality 70e speci fically memorizes inside 
beforehand, in being larger than the threshold, it changes so that only one priority of data 
and the confirmation of receipt may become high rather than early priority, and in being 
small, it returns to early priority. 

[0078] Next, actuation in case the complex terminals 140 and 240 constituted as 
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memnwd above eommt niuue ts expiau. <. the sequ diagram 

ig a '< i f i i v.* u 1 1 > j it 1 i n v i » i i » ! 

which is the side which receives data. This Fig. is drawing corresponding to drawing 4 in 
the operation gestalt I. 

[0079] In addition, the early priority memorized by transmitting priority Management 
Department 80a of this operation gestalt is as being shown in the line of the time of day 
1 1 -t.3 of dj vin and is the same as the priority in the operation gestalt 2. In addition, 
criteria spacing memorized by an informational classification and confirmation -of -receipt 
transmitting >:\ i ig Man t >v nent Department 70a which are transmitted and received 
presupposes that it is the same as the case of the operatioi ge tail • » n ng '-lis 
drawing shewing the content of storage of transmitting priority Management Department 
SOajn uKh time of da\ shown tn > ,m sj i»c\| u m is 

that priority is changed by transmitting priority modification section 80b. 
[0080] In time of day 11-13, this complex terminal 230 carries out the same actuation as 
the ease of the operation gestalt 1 . Two events happen in time of day t3 One is the same 
as the case of the operation gestalt i, and it is generating of the confirmation of receipt D 
(6*) which should transmit That is, advice section of fixed spacing progress 70c notifies 
the purport that the counted value of confirmation-of-receipt transmitting spacing test- 
section 70b reached criteria spacing of confirmation-of-receipt transmitting spacing 
Management Department 70a to the frame decision section 80. 

[0081] Another is deterioration of the transmission quality. That is, since the error had 
occurred in the received frame by this time of day t3, suppose that advice section of the 
transmission quality 70e notified the transmission error incidence rate "0 1%" to the 
frame decision section 80. The priority transmitting priority modification section 80b was 
first remembered to be by transmitting priority Management Department 80a in the 
carrier beam frame decision section 80 based on the advice from advice section of the 
transmission quality 70e in the above two advice is changed. Specifically, only one 
priority about data and the confirmation of receipt is made high. Consequently, priority 
becomes as it is shown in the line of the time of day t3-t4 of drawing 1,4 . 
[0082] Then, the frame decision section 80 is referring to the priority memorized by an 
informational classification (the speech information, image information, and confirmation 
of receipt) and transmitting priority Management Department 80a which should transmit, 
and determines the following transmitting frame as Format c according to the decision 
flow shown in drawing 3 . In addition, it is because the priority (priority shown in the line 
of the time of day t3~t4 of drawing...! sol u >p n tlu lecision flox ol 
acquired by the above-mentioned modification is the same as the priority in the operation 
gestalt I 

[0083] Thus, in time of day t4, the frame by the format c contai ning the confirmation of 
receipt D (6*) is transmitted. Here, since transmitting priority modification section 80b 
will maintain early priority as it is, without changing the above priority supposing advice 
section of the transmission quality 70e notifies a transmission error incidence rate "0%" 
to the frame decision section 80, since the error has not occurred in the received frame by 
time of day t3, the frame decision section 80 determines the following transmitting frame 
as Format b. That is, the frame containing the confirmation of receipt is not transmitted 
only by the frame of Format c having been transmitted in time of day 14, because the two 
above-mentioned events lapped, and one of events arising. 
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[0084] When the transmission quality of the received data deteriorates, the confirmation 
of receipt, will be gradually returned to a transmitting side from a receiving side by this, 
and the confirmation of receipt is efficiently transmitted cones ponding to change of the 
transmission quality. En addition, since advice section of the transmission quality 70e will 
notify a transmission error incidence rate "0%" to the frame decision section SO 
supposing there is no error in the data D of the frame received in time of day t5 (6) and it 
has passed mostly rather than unit time amount since time of day t3 Transmitting priority 
modification section 80b is returned to early priority (priority shown in the time of day t4 
of h wtm; * 4 - a line) by changing the content, of transmitting priority Management 
Department 80a. 

[0085] As mentioned above, according to this operation gestalt, the communication 
device and communication system which established the transmit timing decision rule of 
the following confirmation of receipt are realized. 

- Since priority is given to the informational transmission and reception which do not 
permit a transmission error when the transmission quality is bad, raise the priority of the 
confirmation of receipt. 

- Since it is not necessary to transmit the confirmation of receipt frequently when the 
transmission quality is good, lower the priority of the confirmation of receipt. 

[0086] That is, according to the operation gestalt 4, the effective confirmation-of-receipt 
transmit timing corresponding to the condition of the transmission quality can be 
determined by preparing advice section of the transmission quality 70e in the protocol 
processing section 70, preparing transmitting priority modification section 80b in the 
frame decision section 80, and changing the priority of the information transmitted with 
the transmission quality, In. addition, the function to detect the condition of the 
transmission quality may be prepared in the communications control section 60. 
[0087] Moreover, advice section of the transmission qualify 70e may compute the ratio of 
the error frame number and the total receiving frame number which were received by the 
event as a transmission error incidence rate. 

(Gestalt. 5 of operation) Next, the complex terminals 1 50 and 250 concerning the gestalt 5 
of operation are explained. 

[0088] The complex terminals .150 and 250 concerning the gestalt 5 of operation are 
characterized by changing transmitting spacing of the confirmation of receipt based on 
the amount of delay of transmission. Drawing '1 5 is the functional block diagram showing 
the configuration of the PHS telephone complex terminals 1 50 and 250 concerning the 
operation gestalt 5. The point which is different from the operation gestalt I is that 70f of 
confirmation-of-receipt trai i t < spacing modification sections and 70g of transit 
delay test sections are added to the protocol processing section 70. The explanation about 
the components 10-1 2 which are common in the operation gestalt 5 , 20-22, 31, 32, 50, 60, 
70, 70a-70c, and 80 and 80a is omitted. 

[0089] 70g of transit delay test sections has the function which measures the transit delay 
of data. Here, a transit delay is time amount taken to receive the response to the data from 
a communications partner after transmitting data. Specifically, a PHS Internet access 
forum Engineering Department meeting measures the transit delay of data at fixed 
spacing according to the measuring method of the RTF value (transit delay) specified to 
the 1 st edition (P1AFS) of PHS INTERNET ACCESS FORUM STANDARD which 
carried out specification (every other minute). 
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[0090] 70f of eonfmmation-of~receipt ti ismitti - ciogn if Ai an sections has the 
function to chan criu ia spacing which conflnuation-of-receipt transmitting spacing 
Management Department ?0a memorizes according to the transit delay which 70g of 
transit delay test sections measured Specifically, 70f of confirmation -of-receipt 
transmitting spacing modification sections will be changed into criteria spacing which 
makes criteria classification "elapsed time" and makes a basis "one half of the time 
amount of the transit delay", if advice is received from 70g of transit delay test sections 
about a transit delay. 

[0091 ] Next, actuation in case the complex terminals 1 SO and 250 constituted as 
mentioned above communicate is explained O' > _ n i I t an the 

sequence diagrams showing an exchange of both the complex terminals 150 at the time of 
generating a transmission error in confirmation-of-receipt 412 the very thing transmitted 
to the complex terminal 150 from the complex terminal 250, and the frame between 250. 
IMMBgJ.£ fa) shows the case aftet dj awing 16 <b) was changed, when it is before early 
criteria spacing (criteria classification "a frame", basis "5") memorized by confirmation- 
of- receipt transmitting spacing Management Department 70a is changed. 
[0092] In addition, the complex terminal 1 50 with which the left time-axis 410 
transmitted data immediately before, and the right time-axis 41 1 correspond to actuation 
of the complex terminal 250 which received the data. Moreover, since only transmission 
and reception of the confirmation of receipt are made into the problem with this operation 
gestait, the transmission and reception about the information on other classification 
(speech information, image information) are omitted by drawing 16 (a) and drawing, 16 
(b). 

[009>j \s shot i <> j j), before early criteria spacing memorized by 

confirmation-of-receipt transmitting spacing Management Department 70a is changed, by 
the time a complex terminal 250 receives the confirmation of receipt 41.4 in which a 
complex, terminal. 150 does not have an error in the advice 413 of the purport which the 
transmission error had generated in the confirmation of receipt 4 1 2 which transmitted 
immediately before since the confirmation of receipt 414 is resent after a carrier beam, 
the shortest will also be kept waiting only for a transit delay. 

[00' 4; { as shown in c i 0>(hs aitei die content of stoiage of confirm ation-of- 
reiupt tt msmitti p;»cin Vhmag tent Department 7 is changed into riteria 
classification "elapsed time" and a basis "1/2 of a. transit delay" on the other hand J Since 
a complex terminal 250 resends the confirmation of receipt, (time of day t7) 415 before 
receiving the advice 413 of the purport which the transmission error had generated in the 
confirmation of receipt 412 which transmitted immediately before, a complex terminal 
150 The confirmation of receipt 41 5 which does not have an error in an early phase (time 
of day tS) can be received without keeping only a transit delay waiting. 
[0095] As mentioned above, according to the operation gestait 5, when the data receiving 
side 250 transmits the confirmation of receipt effectively based on the measurement 
result of a transit delay, a data source 150 becomes possible [ transmitting data 
efficiently j. In addition, although transmitting spacing of the confirmation of receipt was 
changed with the above-mentioned operation gestait 5 based on the amount of transit 
delays measured by 70g of transit delay test sections, it can replace with the 70g of the 
above-men ti oik ' . ... it el ay test sections, and advice section of the transmission quality 
70e in the operation gestait 4 can also be prepared. That is, 70f of confirmation-of-receipt 
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transmitting spacing modification sections changes criteria spacing which confirmation- 
of-receipt transmitting spacing Management Department 70a memorizes according to the 
transmission quality which advice section of the transmission quality 70e calculated. The 
flexible communication device which can determine the effective eonfmnation-of-receipt 
transmit timing corresponding to the condition of the transmission quality of changing, 
by this is realized. 

• V Moreovet with the above-mentioned operation gestahen l-5 ; although an 
informational classification which does not permit a transmission error was "data", this 
invention is not limited to diss and can perform transmission of effective speech 
information or im< i c lg sections 

31 and 32 and the frame decision section 80 about "the speech information which does 
not permit a transmission error", and "the image information which does not permit a 
transmission error." 

[0097] moreover - the above-mentioned operation gestalten 1-5 - complex terminals 
110-150, and 210-250 — "data", "speech information", and "image information" - 
although the I/O section about ail was provided, it is not necessary to provide these [ all ] 
that is, the input section - good -- carrying out ~~ the output section — it is good. 
Moreover, the classification of transmission information does not need to be "data", 
"speech information", and "image information." However, at least one of the transmission 
information multiplexed needs to be the information which does not permit a 
transmission error. 

[0098] Furthermore, in the operation gestalten 1-5 of this invention, although complex 
terminals 110-1 50, and 2 10-250 were PHS telephones which communicate a line 
switching mold, this invention may be limited to neither line switching nor a PHS 
telephone, and may he the next-generation communication terminal of a packet-switching 
mold. 
[0099] 

[Effect of the Invention] The 1st classification information for which this invention needs 
the confirmation of receipt so that clearly from the above explanation, Said 1st 
classification information is a communication device which multiplexes multimedia 
information including the 2nd classification information on a different class, and is 
transmitted and received per frame. A fixed period progress detection means to detect 
that a fixed period has passed after transmitting the confirmation of receipt finally, After 
said detection is made, it. has a contirmation-of-receipt transmitting means to transmit the 
frame containing the confirmation of receipt to the already received 1st classification 
information. The priority storage section which memorizes the priority concerning [ said 
confinnation-of-receipt transmitting means ] the transmission about the confirmation of 
receipt, the 1st classification information, and the 2nd classification information, The 
frame decision section which opts for the frame format which consists of at least one of 
the confirmation of receipt which should transmit according to the priority memorized by 
said priority storage section, the 1st classification information, and the 2nd classification 
information. It is characterized by including the transmitting section which transmits a 
frame according to the frame format for which it opted. 

[01 00] Even if it is the case where the confirmation of receipt needs to be transmitted 
continuoush t it - ifirmation of receipt is transmitted at least by this in consideration 
of the priority about other information that spacing is kept and only a fixed period should 
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be transmitted Therefore, while suppressing decline in the transmission efficiency of 
these information to the minimum, the coram mi tra rits the 

confirmation of receipt efficiently is realized, taking into considerati on the property of 
each information reflected in priority. 

[0101] Here, said fixed period can also be made into a period until the total of the frame 
in which the 1st classification information was included among the frames received after 
transmitting the confirmation of receipt finally reaches constant value. Since the one 
confirmation of receipt is returned to a mass of frame by this, the frequency where the 
confirmation of receipt is transmitted decreases as compared with the case where the one 
confirmation of receipt is returned to one frame. 

[0 i 02] Moreover, said fixed period can also be made into a period after transmitting the 
confirmation of receipt finally until fixed time amount passes. Since this can restrict the 
count by which the confirmation of receipt is transmitted to per fixed time amount, it 
becomes easy to secure a substantial transmission speed of other information. Moreover, 
further, said com muni cation device can be equipped with a means to measure time 
amount until the first frame containing said confirmation of receipt is transmitted, and a 
means to change the priority memorized by said priority storage section according to the 
measured time amount, after said detection is made, and it can also be supposed that said 
frame decision section is opted for said frame format according to the changed priority. 
[0103] By usually making low the priority of the transmission about the confirmation of 
receipt at the time by this, and making a priority high with time amount progress, since it 
is guaranteed that the requi red confirmation of receipt is transmi tted, priority at the time 
of other information that real time nature, such as voice, is required can usually be made 
high. Moreover, a means to detect whether advice of the purport which requires 
resendtng of said 2nd classification information is included in said multimedia 
information, and said advice is included in the frame which received said communication 
device further, It has a means to change the priority remembered to give priority to said 
2nd classification information further, and to transmit when said advice was included and 
it; is detected by said priority storage section. It can also be supposed that said frame 
decision section is opted for said frame format according to the changed priority. 
[0104] Since it becomes possible to change priority so that priority may be given over 
transmi ssion of the confirmation of receipt and image information may be resent when 
resending, since the error arose in image information, the real time nature in pictorial 
communication is secured by this, and degradation of image quality is suppressed. 
Moreover, said communication device can be equipped with a means to detect the 
incidence rate of the transmission error further produced in the received 1st classification 
information, and a means to change the priority memorized by said priority storage 
section according to the detected transmission error incidence rate, and it can also be 
supposed that said frame decision section is opted for said frame format according to the 
changed priority. 

[0105] The flexible communication device which can change the frequency where the 
confirmation of receipt is transmitted by this according to change of a communication 
link situation is realized. And it becomes possible by raising the priority of transmission 
with the increment in a transmission error incidence rate to secure a substantial 
transmission speed of the 1st classification information more than constant value 
irrespective of change of a communication link situation. Moreover, said communication 
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device can be equipped with a means to detect, the incidence rate of the transmission error 
further produced in the received 1st classification information, and a means to change 
said fixed period according to the detected transmission error incidence rate, and said 
fixed period progress detection means can also presuppose that it detects that a changed 
fixed period passed. 

[01 06] It becomes possible to secure a substantial transmission speed of the 1st 
classification information more than constant value irrespective of change of a 
communication link situation by narrowing spacing which transmits the confirmation of 
receipt with the increment in a transmission error incidence rate by this. Moreover, said 
communication device can be further equipped with a means to measure the transit delay 
of said 1st classification information, and a means to change said fixed period according 
to the measured transit delay, and said fixed period progress detection means can also 
presuppose that it detects that, a changed fixed period passed, 

[0107] If it does not wait only for a transit delay by changing said fixed period into time 
amount shorter than a transit delay when a transmission error occurs in the transmitted 
confirmation of receipt by this, the nonconformity that the right confirmation of receipt is 
not obtained is avoided. Thus, since the confirmation of receipt of data performs the 
communication device concerning this invention, suppressing quality degradation of an 
image or voice to the minimum, and securing real time nature in the communication 
system which transmits and receives the data which do not permit an image, voice, and a 
transmission error in the limited transmission band on real time, especially the practical 
value is large as multimedia communication equipment. 



CLAIMS 
[Ciaim(s)] 

[Claim 1 J 'The 1st classification information which needs the confirmation of receipt, and 
said 1st classification information are communication devices which .multiplex 
multimedia information including the 2nd classification information on a different class, 
and are transmitted and received per frame. A fixed period progress detection means to 
detect that a fixed period has passed after transmitting the confirmation of receipt finally. 
After said detection is made, it has a confirmation-of-receipt transmitting means to 
transmit the frame containing the confirmation of receipt to the already received 1st 
classification information. Said confirmation-of-receipt transmitting means The priority 
storage section which memorizes the priority about the transmission about the 
confirmation of receipt, the 1st classification information, and the 2nd classification 
information, The frame decision section which opts for the frame format, which consists 
of at least one of the confirmation of receipt which should transmit according to the 
priority memorized by said priority storage section, the 1 st classification information, and 
the 2nd classification information. The communication device characterized by including 
the transmitting section which transmits a frame according to the frame format for which 
it opted, 

[Claim 2] Said fixed period is a communication device according to claim 1 characterized 
by being a period until the total of the frame in which the 1st classification information 
was included among the frames received after transmitti ng the confirmati on of receipt 
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finally reaches constant value. 

[Claim 3] Said fixed period is a communication device according to claim 1 characterized 
by being a period after transmitting the confirmation of receipt finally until fixed time 
amount passes. 

[Claim 4] It is the communication device according to claim 2 or 3 which said 
communication device is further equipped with a means measure time amount until the 
first frame containing said confirmation of receipt is transmitted, and a. means change the 
priority memorized by said priority storage section according to the measured time 
amount after said detection is made, and is characterized by for said frame decision 
section to opt for said frame format according to the changed priority. 
[Claim 5] A means to detect whether advice of the purport which requires resending of 
said 2nd classification information is included in said multimedia information, and said 
advice is included in the frame which received said communication device further. It has 
a means to change the priority remembered to give priority to said 2nd classification 
information further, and to transmit when said advice was included and it is detected by 
said priority storage section. Said frame decision section is a communication device 
according to claim 2 or 3 characterized by opting for said frame format according to the 
changed priority. 

[Claim 6] It is the communication device according to claim 2 or 3 which said 
communication device is equipped with a means detect the incidence rate of the 
transmission error further produced in the received 1st classification information, and a 
means change the priority memorized by said priority storage section according to the 
detected transmission error incidence rate, and is characterized by for said frame decision 
section to opt for said frame format according to the changed priority. 
[Claim 7] It is the communication device according to claim 2 or 3 which said 
communication device is equipped with a means to detect the incidence rate of the 
transmission error further produced in the received 1st classification information, and a 
means to change said fixed period according to the detected transmission error incidence 
rate, and is characterized by for said fixed period progress detection means to detect that 
a changed fixed period passed. 

[Claim 8j It is the communication device according to claim 2 or 3 which said 
communication device is further equipped with a means to measure the transit delay of 
said 1st classification information, and a means to change said fixed period according to 
the measured transit delay, and is characterized by said fixed period progress detection 
means detecting that a changed fixed period passed. 
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